Introduction
Social anxiety disorder (SAD) is a very common mental health disorder [1] that typically begins in childhood or adolescence [2, 3] with highest incidence rates between the ages of 10 and 19 years [4] .
SAD can be associated with various impairments, with the effects on social [5] and academic [5, 6] lives being highly detrimental for children. This expresses itself in higher scores on a loneliness scale and having fewer friends than their age-matched peers [5] . A negative attitude towards school and therefore irregular attendance and high drop-out rates are also typical for children with SAD [5, 6] . Adult SAD patients show impairment in their social and professional role functioning too [7] [8] [9] . Even reduced quality of life is often reported [1, 10] .
An association of SAD with other mental health disorders, especially anxiety [2, 8] and affective disorders [8, 9, 11] , is quite common and comorbidity rates of up to 60% have been reported [9, 12] . Furthermore, SAD was identified as a risk factor for alcohol and cannabis dependency [13] .
Somatic complaints are also highly associated with anxiety disorders in general [14, 15] as well as with social anxiety disorder in particular [15, 16] .
In studies involving samples of adolescent clinical patients with anxiety disorders, more than 90% of the participants reported suffering from at least one somatic symptom [15, [17] [18] [19] . Additionally, multiple studies showed a positive correlation between somatic symptom severity and the severity of the anxiety disorder as well as the degree of the general impairment [17, 19, 20] .
Due to their temporal appearance, Janssens et al. [21] was able to identify anxiety disorders and depressive episodes as risk factors for the development of somatic complaints using data of the TRAILS study (Tracking Adolescents' Individual Life Survey).
In the study of Ginsburg et al. [19] the somatic symptoms of children and adolescents with either social anxiety disorder, separation anxiety disorder or generalized anxiety disorder differed only slightly. So unrest and stomach pain were the most common symptoms for all three diagnoses while blushing was the third most often reported symptom in children and adolescents with SAD. On the other hand, children with SAD in the study of Hofflich et al. [15] named feeling tense and feeling strange or unreal as their most prevalent symptoms. By means of two multiple linear regression models, May et al. [20] could establish nausea and muscle tension as significant predictors for the interaction type of SAD disorder and together they accounted for 72% of the variance in interaction anxiety. Similarly, accelerated heartbeat and chest pain accounted for 64% of the variance in performance anxiety.
Blushing is also an often reported symptom of SAD and many patients are even afraid of this symptom because it can be noticed by other people. However, Gerlach et al. [22] found that only one out of three tasks caused adult patients with SAD to blush more than healthy controls, even though they reported blushing more in every task. Therefore, the authors supposed that there are differences in body perception between people with SAD and healthy controls. There are results indicating that an increased body perception correlates positively with somatic symptom severity [23] .
Children and adolescents with SAD and comorbid depression had a higher number of symptoms and somatic symptom severity than those with just SAD alone [15, 17] .
The influence of gender and age on number and severity of somatic symptoms is still a matter of controversial discussion. While some studies could not find an association between age, gender and somatic symptom severity [15, 24] in children and adolescents with anxiety disorders, others reported an increased number of somatic symptoms in older [17, 19] or female participants [25] .
There are multiple ways in which somatic complaints can affect children and adolescents with SAD negatively. Apart from the negative effects of anxiety disorders on academic performance (as described above), Hughes et al. [24] showed that the level of self-reported and parent-reported somatic symptom severity were significant predictors of academic performance independently of the presence of anxiety symptoms. Children and adolescents with SAD and a higher level of somatic symptoms avoided fear-inducing situations more often and familiar relationships were more problematic [19] . In the first place most children and adolescents with SAD see a general physician or a paediatrician and sometimes they do not receive any treatment by a mental health care professional at all. This could be also due to the presence of somatic symptoms which are often most prominent in children with SAD and therefore being the reason for the medical consultation [26] . That is why Masia Warner et al. [27] argued that closer cooperation between general physicians, paediatricians and mental health care professionals and improved screening measurements are needed to ensure a prompt and appropriate treatment for children and adolescents with anxiety disorders. According to Campo [25] improved screening measurements of psychopathology in primary care could facilitate the access to an adequate treatment of affected children and their families.
There are inconclusive results about the efficacy of well-established therapy strategies for childhood anxiety disorders in reducing somatic symptoms. In one study the treatment with SSRI (Selective serotonin reuptake inhibitor) was superior to a placebo pill condition in reducing somatic symptoms [19] . In another study, there was no significant difference in the reduction of somatic symptoms between active treatment strategies (CBT [Cognitive behavioral therapy], SSRI or combination) and the placebo pill condition [17] . Therefore, a new psychosocial treatment concept, TAPS (Treatment of Anxiety and Physical Symptoms) was developed concentrating on both the anxiety and the somatic symptoms. In a pilot study of Masia Warner et al. [27] first indications of the efficacy of the TAPS program could be found.
Most of the previous studies [28, 29] focusing on SAD did not include a clinical and a control group, in order to compare patients with and without SAD diagnosis. Moreover, former studies [28] [29] [30] [31] frequently included adult patients by analysing SAD. In the present study, we exclusively compared children and adolescents with and without SAD, in order to analyse the relationship between somatic symptom severity and social anxiety. These methodological features add new aspects and improve the knowledge in the field of SAD.
Aims of the study
The current study was conducted to improve the knowledge about somatic complaints and the relationship between somatic symptom severity and social anxiety in children and adolescents with SAD. Associations of SAD with various somatic symptoms have been reported in the literature before. It was therefore assumed that participants with SAD suffer from somatic symptoms in general as well as from stomach pain and circulatory complaints in particular more often compared to a healthy control group (CON). A positive association between somatic symptom severity and social anxiety was presumed, too. Additionally, an exploratory investigation was conducted comparing the clinical sample (CLIN) with CON regarding single somatic symptoms. Potential influences of gender and age were also investigated.
Methods

Participants
The clinical sample (CLIN) consisted of 30 patients (11;0-16;11 years, in-and outpatient). All of them fulfilled the ICD-10 diagnostic criteria for SAD. A total of 36 healthy age-mates served as CON. Additionally, at least one parent of each participant took part in the study. Exclusion criteria for both groups were (a) an IQ below 70 and (b) insufficient knowledge of the German language.
Children and adolescents, who were diagnosed with social phobia according to ICD-10 (F-40.1) by a specialist, were recruited to the outpatient, semiinpatient and inpatient departments. Either the diagnosis of social phobia was detected by a specialist according to the ICD-10 criteria (F-40.1) or it already existed at the time of examination, or else, there was a preliminary tentative diagnosis, which was subsequently followed diagnostically and led to it being included in the study after hedging the diagnosis.
Among the participants of the control group, two questionnaires, Phobiefragebogen für Kinder und Jugendliche (PHOKI) and the Child Behavior Checklist (CBCL), were used as a screening procedure. The cutoff for CBCL is by >70 (values above that would count as clinically apparent). On the other hand, the cut-off in PHOKI, is the stanine value of over 7, which should count as clinically apparent. Only children and adolescents who had no history of explorable clinical psychopathology, who never had psychiatric treatment, and who currently took no medication, and were below the above-mentioned cut-off criteria in the two questionnaires were included in the control group.
The gender distribution resulted from clinical routine; during the study period slightly fewer female patients, with the diagnosis of social phobia according to ICD-10 criteria, presented at our clinic, as compared to boys. The control group was recruited from youth clubs in Vienna and due to motivational reasons, more girls decided to volunteer than boys. Because of this, participants were just matched by age, but not additionally by sex.
Measures
Demographic characteristics To ensure comparability between CLIN and CON various demographic variables were collected, such as age of parents, high-est level of education of parents, family status (parents living together/parents are separated), number of siblings, housing conditions. Fears Various self-reported fears such as school phobia, separation anxiety or social anxiety were assessed using the standardized questionnaire PHOKI (Phobiefragebogen für Kinder und Jugendliche; [32] ). Children and Adolescents of CON which scored 7 or higher (stanine) on the subscale social anxiety were excluded.
Parents rating At least one parent of each participant completed the Child Behavior Checklist (CBCL/4-18; [33] ) which assesses internalizing and externalizing emotional and behavioural problems of their children. In order to ensure mental health of the CON participants those with scores above average were excluded.
Somatic complaints
To assess the presence of somatic symptoms, the standardized questionnaire GBB-KJ (Gießener Beschwerdebogen für Kinder und Jugendliche; [34] ) was used. Participants rated the frequency of 59 somatic symptoms on a 5-point scale from "never" to "permanent", resulting in a total value, which can be interpreted as general somatic symptom severity, and five subscales, namely stomach complaints, circulatory complaints, fatigue, limb pain and cold complaints.
Questions about various symptoms by CBCL refer to the last 6 months. According to the manual, PHOKI and the GBB have no time specification but refer to the current examination time.
Statistical analyses
All statistical analyses were computed with SPSS. In order to measure group differences between CLIN and CON, t-tests were conducted provided the assumptions were met. If this was not the case non-parametric tests like the Mann-Whitney U test were used. In general, a significance level α of 0.05 was applied. To correct for multiple testing Bonferroni correction was performed, the new significance levels will be given in the respective results section.
Missing data were handled according to the manuals of the respective questionnaires. Missing single items were extrapolated by the sum-score of a scale. If more items were missing in one scale, the participant would be excluded from all analyses regarding this questionnaire. Data of the children were, apart from missing single items, complete. Parents' rating of 3 children of the CLIN was missing, therefore the number of cases in the analysis of the CBCL data is reduced.
The present study has been approved by the Ethics Committee of the Medical University of Vienna (EKNummer: 1693/2012).
Results
Demographics
In total, 66 children and adolescents (aged 11;0 to 16;11 years) were included in the current study. The clinical group (CLIN) consisted of 30 participants (14 girls, 16 boys) with an average age of 13.63 years, while CON consisted of 36 participants (25 girls, 11 boys) with an average age of 13.39 years. No significant group differences could be found regarding the age of participants (z = 0.07, p = 0.500), the gender of the participants χ There were however significant group differences regarding the age of the participants' fathers (z = 2.57, p = 0.010) with fathers of the CLIN group significantly older than those of CON. Significantly more families of CON lived in their own houses whereas families of CLIN lived more often in flats, χ 2 (1, N = 57) = 6.37, p = 0.012. Regarding family status (parents living together/parents are separated) there was a significant group difference as well, χ 2 (1, N = 60) = 7.81, p = 0.005. More than half of CLIN members' parents were separated (54%), compared to just 19% of CON.
Fears
Data of the PHOKI were not normally distributed, therefore the Mann-Whitney U test, a nonparametric test, was used to investigate group differences. After Bonferroni correction the level of significance was set at α = 0.006 (i. e., 0.05/8). There were significant group differences in the total value (z = 3.85, p < 0.001) as well as in the subscales separation anxiety (z = 3.28, p = 0.001) and school and performance anxiety (z = 4.97, p < 0.001), with CLIN scoring significantly higher than CON. Table 1 shows descriptive statistics of the PHOKI for both groups.
Parent rating
There were significant group differences regarding the total value of the CBCL/4-18 which is regarded as a general indicator of mental health problems, t(43.66) = 8.58, p < 0.001, with CLIN scoring higher than CON. Both groups also differed significantly in both subscales internalizing problems, t(41.86) = 9.74, p < 0.001, and externalizing problems, t(41.74) = 2.03, p = 0.049, with CLIN scoring higher than CON. Table 2 contains means and standard deviations for both groups.
There was a significant difference between the parent-rating of CLIN (Mdn = 67.00, Q1 = 55.00, Q3 = 77.00) and CON (Mdn = 50.00, Q1 = 50.00, Q3 = 55.00), z = 5.01, 190 Somatic complaints in children and adolescents with social anxiety disorder K original article Group differences in the parent-rating of somatic symptoms (subscale somatic complaints of the CBCL) were identified using a Mann-Whitney Utest, which was applied due to non-satisfied requirements for conducting a t-test. Significant results are marked bold SD standard deviation, CLIN clinical sample, CON controls p < 0.001, with parents of CLIN members reporting higher symptom levels.
Self-reported somatic complaints
In order to compare the two groups (CLIN and CON), Mann-Whitney U tests were conducted because the data was not normally distributed and therefore the requirements for t-tests were not satisfied. For the subscales fatigue, limb pain and cold complaints a Bonferroni correction of the level of significance was applied because there were no a priori hypotheses regarding these scales. Fig. 1 illustrates the group differences, with emphasis on significant results. We were able to confirm the hypothesis that members of CLIN showed greater somatic symptom severity than CON. As assumed, participants of CLIN suffered more from stomach pain and circulatory complaints. There was a significant group difference in the subscale fatigue too.
Single somatic symptoms
In an explorative analysis group differences of single somatic symptoms were investigated for those 20 items defining the three subscales: fatigue, stomach pain and circulatory complaints. Due to the nonsatisfied requirements of the t-test, Mann-Whitney U tests were conducted. The level of significance was set at p < 0.0025 (0.05/20), applying Bonferroni correction. Table 3 shows symptoms in which the groups significantly differed.
Association between somatic complaints and social anxiety
In order to investigate the relationship between social anxiety and somatic symptoms (independent of group membership), partial correlations were calculated. Results are shown in Table 4 . As assumed, there was a significant positive correlation between social anxiety and somatic symptom severity, controlling for group membership. Additionally, positive correlation between social anxiety and fatigue, circulatory complaints, limb pain, and cold complaints were found, controlling for group membership.
Gender and age
There was no gender difference in the self-reported somatic symptom severity as well as in the subscales of the GBB-KJ (fatigue, stomach complaints, circulatory complaints, limb pain, and cold complaints). Regarding the parent-rating of somatic symptoms there was a significant gender difference in CLIN (z = 2.07, p = 0.03) with parents of girls (mdn = 75.00, Q1 = 66.00, Q3 = 77.50) reporting higher somatic symptom severity than parents of boys (mdn = 65.50, Q1 = 54.00, Q3 = 68.00). No such difference could be identified for CON (z = 0.16, p = 0.867).
There was no significant relationship between age and somatic symptom severity as well as the subscales of the GBB-KJ. Group comparisons of symptom severity. Means of symptom severity and somatic complaints (subscales of the GBB-KJ) for both groups, CLIN (n = 30) and CON (n = 36), with error bars marking the 95% CI. Applying Bonferroni correction for the subscales fatigue, limb pain and cold complaints the level of significance was set at α = 0.016. Significant differences are highlighted Table 4 Partial correlation between social anxiety and somatic complaints. Partial correlation between the subscale social anxiety of the PHOKI ("Phobiefragebogen für Kinder und Jugendliche") and the total value as well as the subscales of the GBB-KJ ("Gießener Beschwerdebogen für Kinder und Jugendliche") controlling for group membership 
Discussion
The aim of the current study was to investigate somatic complaints in children and adolescents with SAD and to examine the relationship between social anxiety and somatic symptom severity in general as well as different somatic complaints in particular. This knowledge could lead to improved screening measurements and therefore increase the proportion of children and adolescents with SAD receiving proper treatment.
In this study, the association between somatic symptoms and social phobia in childhood and adolescence was clearly demonstrated. Referring to these findings, diagnosing in the primary care setting can especially be accelerated in the fields of paediatrics and psychiatry by using the testing methods (CBCL, GBB, PHOKI) adequately at the medical investigation of somatic symptoms. By using this method, children/adolescents would often be spared many long, exhausting, and often painful organic investigations, or these could be significantly minimized. Paediatricians can rapidly do the screening procedure, and upon finding suspicious test results, may start earlier with a close specialist and psychotherapeutic treatment, which can lead to reduction of symptoms and to stabilizing of the social phobia in childhood and adolescence, often just a few weeks/months later.
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There was a significant group difference in self-reported and parent-reported somatic symptom severity with children and adolescents in CLIN suffering from a higher somatic symptom severity than those in CON. This finding is in line with previous research [15, 16] .
Additionally participants of CLIN reported a significant higher frequency of stomach complaints, circulatory complaints and fatigue.
Significant group differences were also found for the single somatic symptoms faintness, quickly exhausted, sensation of heat, stomach ache, nausea, dizziness and sudden heart complaints.
Stomach pain [19] , nausea and accelerated heart beat [20] were the most common reported symptoms in the literature supporting our findings that CLIN suffered more from stomach complaints and circulatory complaints in general as well as from stomach ache, nausea and sudden heart complaints in particular. However, children and adolescents with SAD suffering more from fatigue were not mentioned in the literature. This result is maybe caused by comorbid depressive symptoms in CLIN which epidemiologic studies have shown are likely to co-occur with SAD [8, 9, 11] . Fatigue in turn is one of the cardinal symptoms of depressive disorders [35, 36] .
The somatic symptom sensation of heat is comparable with the symptom blushing which is common and often feared in patients with SAD [22] .
Conclusion
Social anxiety was positively associated with somatic symptom severity as well as with fatigue, circulatory complaints, limb pain and cold complaints controlling for group membership. So independent of the presence of a SAD diagnosis and of the potential presence of comorbidities in CLIN a relationship between social anxiety and somatic complaints could be identified. Actually even a broader range of symptom qualities was associated with social anxiety than suggested by group comparisons. These results are in line with other studies finding associations between social anxiety and somatic symptom severity in nonclinical samples [16] .
In conclusion, a significant positive relationship between social anxiety and somatic symptom severity could be proven. Nevertheless, this result should be interpreted with caution; as no comorbidities were assessed, it is difficult to deduce if the reported symptoms are caused only by SAD or are (partly) an expression of some other comorbid psychiatric disorder(s). The clinical sample of the current study suffered from a high number and frequency of somatic symptoms which is in line with several other studies. Moreover Hughes et al. [24] established somatic symptom severity as a significant predictor of negative academic performance independently of anxiety symptom severity. So it can be justified to specifically search for somatic symptoms in children and adolescents with SAD and monitor them in the course of therapy. If sufficient symptom reduction cannot be achieved by the means of conventional therapy programs of SAD as it could be shown in some studies [17, 19] it may be helpful to apply a therapy strategy especially developed to reduce SAD and somatic symptoms [27] .
Limitations
The current study has some limitations. The first limitation concerns comorbidity which was not assessed and therefore not controlled for. Epidemiologic studies showed that SAD patients often suffer from additional internalizing disorders which could have influenced our results.
Another limitation was that we did not control for ongoing treatment among the members of the clinical group. The possibility of influences due to medical treatment cannot be ruled out.
Additionally, only subjective data was reported by children and their parents, while no objective measurements of somatic symptoms were done.
Some of the study participants had previous treatments by psychotherapists or specialists in the past, but this has not been systematically documented and is one of the limitations of the present study.
The primary diagnosis "social phobias" according to ICD-10 (F 40.1) was recorded by a specialist and psychologist for the inpatient, day-patient and for acute treatment. While recruiting the patients, care was taken that no long-term medication (longer than 2 weeks) was being taken at the time of the examination. However, among a few patients, acute medication in order to cope with anxiety, was documented. Whether patients were currently undergoing psychotherapy or had previous experience with psychological care was unfortunately not recorded at the time of examination. Regrettably, also mental disorders of the parents were not recorded.
In the present study, the patients as well as the subjects of the control group were investigated individually. The gender distribution resulted from clinical routine; as during the study period slightly fewer female patients, with the diagnosis of social phobia according to ICD-10 criteria, were presented at our clinic, as compared to boys. In contrast, the control group recruited from youth clubs in Vienna, where more girls decided to volunteer than boys. Because of this, participants were not matched by sex. It cannot be precluded whether this biased the results.
Strength
One of the strengths of this study was the inclusion of a clinical group with a primary diagnosis of SAD confirmed by a mental health professional. There are only a few studies (especially with children and adolescents) that included clinical groups. In the meta-K Somatic complaints in children and adolescents with social anxiety disorder 193 original article analysis by Aldao et al. [37] for example there was no study that involved a clinical group of children and adolescents.
Another strong point of this study was that in addition to self-reported somatic symptoms, parent rating was taken into account too. Therefore, somatic symptom severity could be studied from different angles.
Future directions
Future studies are needed to investigate the causal associations between somatic symptom severity and SAD in children and adolescents. In order to compare and specify the disorder-specific somatic complaints profile, other anxiety disorders should be included in the investigation. Furthermore, existing therapy programs of SAD should be evaluated with respect to somatic symptom reduction and new approaches to alleviate somatic symptoms in children and adolescents with anxiety disorders should be evaluated.
